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OBSERVATIONS ON NATURAL ENEMIES OF WESTERN SPRUCE BUDWORM
{CHORISTONEURA OCCIDENTALIS FREEMAN) (LEPIDOPTERA,
TORTRICIDAE) IN THE ROCKY MOUNTAIN AREA
Howard

E. Evans'

—

Abstract Three species of predators and parasites were found associated with western spruce budworm {Choristoneura occidentalis Freeman) (Lepidoptera, Tortricidae) in Larimer Co., Colorado. These were: Ancistroceriis
antilope (Panzer) (Hymenoptera, Vespidae), Gonioztis gracilicornis (Kiefifer) (Hymenoptera, Bethylidae), and Ceromasia aiiricaudata Townsend (Diptera, Tachinidae). The first two species stored caterpillars in wooden trap nests,

while the third was reared from

final instar

hudworms.

Over the past several years I have had an
opportunity to observe several predators and
parasites of the western spruce budworm

larvae

of Microlepidoptera

Krombein
spruce

1979).

budworms

Only A.

(references

antilope

in

used

as prey.

(Choristonetira occidentalis Freeman) near

my home,

km

west of Livermore, Larimer
is an area of open ponderosa pine-Douglas-fir forest at 2,300 m elevation. Spruce budworms occur here regularly on Douglas-fir, in some years causing
extensive damage and sometimes tree mortality. Infestations were, however, moderate to
low during the period of study (I985-I986).
Budworms attain final instar during June and
pupate in early July.
23

Results

Co., Colorado. This

Methods
Some records were obtained by collecting
and rearing last instar larvae, but more were
obtained from trap nests. Trap nests consisted
of pieces of pine 15 cm long and 2 cm square,
with a groove (6 or 9 mm in diameter) on one
side to which a strip of Plexiglas was taped. A
wooden strip was then placed over the Plexiglas; the strip could easily be removed for
examination of trap nest contents. Traps were
placed 0.3 to 2.5 m above the ground in wood
piles or in living or dead trees or attached to
my house. They were accepted by several
species of bees and wasps, the most abundant
of which were two species o( Ancistroceriis,
adiabatus (Saussure) and antilope (Panzer)
(Vespidae, Eumeninae). Both are well-studied species that

rated by

mud

make

a series of cells sepa-

partitions

and provisioned with

'Department of Entomology, Colorado State University, Fort

Ancistrocerus

antilope

(Panzer)

(Vespi-

Eleven trap nests with a total of 49 cells
were provisioned by females of this species in
1985 (none in 1986). Nests with bores of 6 to 9
were accepted, cell lengths varying from
8 to 18
(mean 11.8, N = 30) in bores of 8 to
9 mm and from 13 to 22 mm (mean 18.0, N =
19) in bores of 6-mm diameter. Each nest had
an outer, empty vestibular cell measuring
from 8 to 31 mm in length, as well as an outer
closure. No accurate count of prey was made
in all cells, but of 8 counted the mean was 5.5
per cell. Thus, the total prey in the II nests
approximated 270 Microlepidoptera.
Of
these, 20 (7.4%) were Choristonetira occidentalis, the remainder several other species of
Microlepidoptera. However, 7 of the II nests
were provisioned after most of the budworms
had pupated. Of 4 nests provisioned prior to 3
July, 8 of the 15 cells contained spruce budworms; 24% of the prey consisted of that species. One nest of 4 cells contained 16 buddae).

mm

mm

worms

(4 per cell), while another of 3 cells
contained 3 budworms and 15 other larvae.
After 3 July, no spruce budworms were found
in any of the nests.

Two

nests had cells parasitized by cuckoo

wasps, Chrysis coerulans Fabricius, and two
had cells parasitized by flies of the genus Aino-

Collins, Colorado 80.523.
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bia (Sarcophagidae). Both have
antilope
from Ancistrocerus

been reared

previously
(Krombein 1967). Three ichneumon wasps,
Pimpla spatulata Townes, also emerged from
one nest. This species was reared by Krombein (1967) from members of two other genera
of Vespidae (Eumeninae) in New York.
In eastern North America, spruce bud-

worms

{Choristoneura fumiferana [Clemens]) have been found to serve as prey of

eumenine wasps on

several occasions.

Fye

(1962, 1965) recorded Ancistrocerus adiabatus (Saussure), A. catskill (Saussure), and Eu-

odynerus leucomelas (Saussure) preying on
budworms in Ontario. He felt that it might be
possible to take advantage of the wasp's
searching abilities to sample populations of
this and other species of Microlepidoptera.
Jennings and Houseweart (1984) found A.
catskill and E. leucomelas provisioning trap
nests with spruce

budworms

in Piscataquis

Co., Maine. Ancistrocerus antilope also accepted their traps but provisioned only with

Nephoterix

sp.

(Pyralidae).

Western spruce

budworms have not previously been reported
as

prey of A. antilope.
Goniozus gracilicornis (Kieffer) (Bethyli-

On 5 July 1986 I collected a trap nest
(3-mm-diameter bore) that contained three

dae).

Trypoxijlon (Sphecidae).
the inner end of the bore,
each containing paralyzed spiders and a wasp
egg and closed off with a mud partition. Outfrom the
side of the last partition but 60

cells of a species of

The

cells

were

at

mm

bore opening (which had not been closed) was
a paralyzed last instar larva of the western
long
spruce budworm. The larva was 19
and of a thickness such that it barely fit within
the trap nest. It bore 20 elongate eggs, each
long. They were attached longiabout 0.8
tudinally over much of the dorsal length of the
thorax and abdomen. The eggs had not
hatched on the following day. However, five
days later the larvae had already completed
their development, and the remains of the
caterpillar were covered with white, silken
cocoons. (I was away during these five days
and did not observe the progress of the larvae.) Sixteen days later nine female Goniozus
gracilicornis appeared in the rearing container. I

mm

mm

more of these minute, flattened wasps had escaped from the container.
It remains a puzzle as to how the budworm
larva had been placed in a trap nest with a
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bore this small. The trap nest had been attached to a ponderosa pine branch, about a
meter above the ground. Pines usually are not
hosts of spruce budworms; presumably the
larva came from a nearby Douglas-fir. The
long, and
bethylid wasps measure about 3
it is difficult to conceive of a female wasp
dragging a prey this large any distance. However, there are records of Bethylidae of several genera dragging their prey into places of
concealment, even though the prey was commonly much larger than the wasp (Yamada

mm

1955, Rubink and Evans 1979). Gordh (1976)
remarked that species of Goniozus have not
been observed moving their prey, but he did

note a female G. gallicola Fonts attempting to
drag paralyzed prey to the side of a container.
Also, the type specimen of G. raptor Evans
was taken "carrying larva of pink bollworm by
the head" (Evans 1978). The ability of
bethylids to drag their paralyzed prey into a
protected place may account for the fact that
several species have been reared from stems

and galls.
Goniozus gracilicornis has been reared
from species of Gelechiidae and Tortricidae
(Evans 1978), but from species attacking crop
plants rather than trees. Another species of
Goniozus, floridanus (Ashmead), has been
reared from Choristoneura rosaceana Harris,
which attacks broad-leafed trees. Most species oiGoniozus not only parasitize a variety of
Microlepidoptera but also occur

in

diverse

Goniozus gracilicornis is not listed
as a parasite of western spruce budworms in
Oregon by Carolin and Coulter (1959).
Ceromasia auricaudata Townsend (Tachinidae). In 1985 and again in 1986 I collected
20 final instar larvae of western spruce budworm and reared adults from them. In each
year two tachina flies also emerged; all four
were Ceromasia auricaudata. This species
was one of the more prevalent of 10 tachinid
species reared from Choristoneura occidentalis in Oregon (Carolin and Coulter 1959).
Despite the small sample size, it seems safe to
categorize this species as one of the more impor-

habitats.

tant parasites of the western spruce

budworm

in

the east central Rocky Mountain area.

suspect that several

Discussion

Although these studies were made casually
course of other research, they add a few

in the
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details to the extensive literature

on the natu-

ral enemies of the western spruce budworm.
Jennings and Crawford (1985) suggest several
ways in which the effect of natural enemies
can be enhanced, such as providing an abundance of flowering plants that serve as nectar
sources and providing nest boxes for birds. In

the Rocky Mountain area, mountain chickadees, which are major predators on larvae,
readily accept nest boxes. Trap nests for wasps

made cheaply and, if placed in the
before budworms pupate, can
provide a means of assessing budworm abundance. Trap nests may also provide homeowncan also be

field

well

ers with an additional

means of protecting

their trees.
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